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Dear Mr. Ruckelshaus:

In November, 1982, the Environmental Engineering Committee
of the Science Advisory Board (SAB) was asked to review the
scientific and technical adequacy of propesed revisions to
the Agency's secondary treatment regulations (40 CFR 133),

The review has now been completed, and we are pleased to for-
ward to you our report.

We appreciate the opportunity to have worked with the
Office of Water Program Operations on this interesting and
challenging project, and will be happy to review the regula-
tions in their final form if that is desirable.

If you have any questions, or should you wish further
action on our part, please call on us.
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EPA NOTICE

This report has been written as sz part of the azetivities
of the Agency's Science Advisory Board, a public advisory
Eroup providing extramural scientific information to the Admin-
ministrator and other officials of the Environmental Protection
Agency. The Board iz structured Lo provide a2 balanced expart
assessment of scientific matters related to problems facing
the Agency, and hence its contents do not necessarily represent
the views and policies of the Envircnmental Protection Agency.
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BACXGROUND

The U.S, Environmental Protection Agency was directed,
in 1981 revisions to the Clean Water Aot (PL 97=117), to
provide design criteria guidance to the states for facilities
deemed equivalent to secondary treatment. To respond to
this directive, the Agency is proposing a number of changes
in its regulations defining secondary treatment.

The Environmental Engineering Committee (EEC) of the
Jclence Advisory Board was asked, in November 1982, to review
the proposed changes, concentrating on the following questions:

1. Whether or not an optional substitution
of ¢arbonaceous‘biochemical.oxygen.demand
(CBODg) for biochemical oxXygen demand
(B0D5? a3 a measure of treatment plant
performance should be allowed, and if
80, should alternative effluent limits
be set, '

2. Whether or not the existing requirement
mandating 85% removal of BOD and
suspended solids (33) should be eliminated.

3. Whether or not newly-designed trickling
filters could reagonably be expected to
meet current secondary treatment effluent
limits (i.e., 30 mg/l BOD / 30 mg/l
suspended solids), '

4. Whether permit adjustments in the effluent
- limits for triekling filters should be
allowed during cold-weather conditions
on all trickling filters, regardless of
when built, :

5. Whether or not the current two million
gallon per day (mgd) limitation for
waste stabilization ponds eligible for
ad justment of suspended solids' effluent
limitations should be eliminated.

The EEC formed a Subcommititee consisfing of Dr. Davis
Ford (Chairman), Dr, Gerard Rohlich, Dr. Ben Ewing, Mr., Richard
Conway and Mr, Allen Cywin to review these issues. The Sub-
committee was assisted in its review by Dr. Edwin Barth,
U.5. EPA Municipal Enviroomental Research Laboratory, Cinecinnati.
In the course of its review, the Subcommittee received extan-
sive background material from Dr. Barth and from the Faeili-
ties Requirements Division, including a report by Hazen and
Jawyer entitled "Review of Performance of Municipal Secondary
Treatment Plants." The Hazen and 3awyer report is the
primary technical basis for the proposed rule. In addition



to the principal issues, the Subcommittee has reviewed the
sumpary and conclusions of the Hazen and Sawyer report, and
comments on them are included zs an appendix to this report.

GENERAL DISCYUSSION

The proposed rules allow an optional substitution of
CBOD5 for BODg and 2 reduction of the 30mg/l maximum concen—
tration limitation to 25mg/l. The rules allow adjustments
in effluent limitations for trickling filter plants which
were constructed prior to 1973 (pre=P.L. 92-500 construction).
The rules would also allow permit adjustments during cold
weather conditions on all trickling filters, regardless of
when built. These rules would also provide for the elimina-
tion of the mandatory 85% removal requirement, allow states
to make permit adjustments within established effluent ranges
for publicly owned treatment works (POTWs) using any treatment
system equivalent to secondary treatment, and remove the two
millicon gallon per day limitation for waste stabilization
ponds eligible for adjustment of suspended so0lids' effluent
limitations,

Substitution of CBODe for BODes (POTW's only)

1. The EEZC agrees that CBODg is a better
measure of technology-based plant
efficiency in terms of carbonaceocus
constituents and that the nitrogenous
effect should be handled separately.

2. The EEC agrees that the nitrogenous por-
tion of the uninhibited BODs does not
reflect the true nitrogenous oxygen
demand of an effluent on a receiving
water,

3. The inhibition of nitrification in the
CBODg test eliminates much of the
variation which is inherent in the
BODg test and at the same time does not
intreduce fixed error in the measuremant
of the carbonaceous demand. An essential
aspect of this question is that CEODg
¢an be measured practically with
suitable accuracy and precision.
Rellable references, supplied both by
EPA and by SAB members, show that this
has been and czn continue to be done.
TCMP (2chlorow«f-trichlorcmethyi
pyridine), when added at low levels %o
a BOD5 bottle, specifically inhibits
the oxidation of ammonia in domestic
wastewater, does not interfere slgnifi-



cantly with the oxidation of organie
matter in domestic wastewater, and does
not itself exert a signifieant oxygen
demand.

4. It was noted that the data base consists
of total BODsg and total CBODg values,
and any distortions by the sUspended
solids' contribution to these values
were not defined. The reference paper
entitled "The Effect of Nitrification
in the BODg Test" by P, G. Bird
supports tge validity of questioning
the effect of the suspended solids
eontribution,

5. It is recognized that CBODg will be equal
to or less than BODg. It is diffiecult
Lo establish a mechanistice correlation
using the current data dase, as the mean
cell residence time (MCRT), influence
of total suspended solids (TSS), and
other variables could affect this
correlation. A correlation between
CBODg and BODs made by EPA showed that
the CBODg valle was about 5mg/l less
than BODg at 30mg/l. The statistical
analysis approach used by EPA is sound.

Mandatory 85% Removal of BOD and TSS

6. The 85 percent removal requirement in
effect pepalized plants receiving
significant infiltration/inflow flow,
inferring treatment to better than 30
mg/l BOD and TSs, Moreover, it does
not recognize that the BOD concentration
in domestie flow varies depending on
water use patterns. The EEC agrees
that the 85 percent removal require-
ment should be eliminated and that

- technology-based mass loading (flow x
concentration), as well as concentration
limitations, should be included in the
future.

Performance of Newly Designed Trickling Filters

: 7. Thére was some question in the data bpase
: mailnly with respect to performance of
triekling filters at various air and
wastawater femperature conditions.

"Bird, P.G., "The Effect of Nitrification in the BOD Test,™
Journal of the Institute of Water Pollution Control,
Vel. 80, No. 3, 1981,
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10.

The Subcommittee requested that separate
tables describing warm weather perform-
ance for pre- and post-1973 trickling
filter plants be provided. From the
data submitted and reviewed, the Sub-
committeé concluded that it was possible
£0 meet the current 30/30 standard

with newly designed trickling filters
during all weather periods,

Although not a scientific matter per se,
there is concern that trickling filter
plants are the only treatment process
units being considered for secondary
treatment revisions and special cold
weather adjustments for effluent BODg
and TSS,

The Hazen and Sawyer Report indicates
that certain allowances should be
incorporated into BQD and TSS effluent
concentraticns at various temperatures,
Theze allowances are made for hoth
rock and plastic media for trieckling
filters only in terms of BQD, whereas
the T3 allowance is only for rock
media filters. The EEC believes that
there is insufficient data to justify
these specific allowances based on

the report and questions allecwances
only for the trickling filter process.
Moreover, it should be noted that
these allowances are in terms of BQD,
and no reference is made to CBOD, as
previously discussed. As the nitrogen-
ous oxygen demand (NOD) exerted would
be less in the winter, and assuming
CBOD is suybstituted as proposed, this
would tend to minimize the necessity
for an allowance even in trickling
filter plants. This potential contra-
diction in philosophies should be
neted by EPA.

The Hazen and Sawyer Report delin-
eates BOD allowances for summer and
winter related specifically to media.
This likely will force the selection
of media based on permit criteria and
may set a bad precedent. The EEC
questions the necessity of separating
plastic and rock media for exclusions
to permits,

-l



Removal of 2,0 mgd Limitation for Waste Stabilization Pond BGD
and TS5 Exelusion

11, The EEC agrees that BOD limits for waste
stabilization ponds and the TSS effluent
limitations altributable to algae
should be reevaluated. The EEC agrees,
in concept, that the 2 mgd flow limitation
should be removed and that final BOD =znd
T35 limitations for ponds be established
on a casé-by-case basis, as allowed in
the 1377 amendments to PL 92-500.

CONCLUSIONS AND RECOMMENDATIONS

The Environmental Engineering Committee:

T. Concludes that CBODg is a better measure
of POTW efficiency in terms of carbon-
aceous constituents and that nitrogenous
effects must be handled separately when
the CBODs test is used, .

2. Recommends that the mandatory '85% removal
of BOD and suspended solids (83) be
eliminated and that technology-based
mass loadings, as well as concentration
limitations, be included,

3. Concludes that trickling filters can be
designed and operated to meet current
secondary treatment effluent limitations
during all weather conditions.

4, Conceptually agrees with allowing permit
adjustments for trickling filters during
cold-weather periods, but concludes that
the data presented do not azlone Justify the
specific allowznces in the proposed rule,

5. Agrees, in concept, that the 2 mgd flow
limitation for waste stabilization ponds
eligible for adjustment of 38 effluent
limitations should be eliminated, and
recommends that the. limits on BOD and
the limits on 738 attributable to algae
be evaluated on a2 case-by-case basis.

6. Tne EEC has also reviewed the conclusions
and recommendations section of the
Hazen and Sawyer report. This section
and the SAB comments thereon are included
as appendices A and B. )






APPENDICES

A, SUMMARY OF CONCLUSIONS (CHAPTER 6)
HAZEN AND SAWYER REPORT (DRAFT)

B. ENVIRONMENTAL ENGINEERING COMMITTEE
REVIEW QOF DRAFT HAZEN AND SAWYER
REPORT'S CONCLUSIONS AND RECOMMENDATIONS






1.

APPENDIX A
3UMMARY OF CONCLUSIONS--HAZEN AND SAWYER REPORT

Analyzing performance of seleated publicly owned treatment
works (POTWs) can provide useful guidance on how appropriate
eXisting technology-based effluent limits are for specific
secondary treatment process categories. Analyzing parallel
effluent data on BOD5 and carbonaceous BODs (CBODg) can
indicate the extent %o which nitrogenous oxXygen démand (NOD)
is responsible for failure of plants to meet eXxisting BODs
limits. : ‘

- Random selection of POTWs for this study was not desemed

neceasary or desirable, Selection, instead, aimed to repre-
sent ranges of size and climate expected for each category,
exeluding extremely overloaded op underloaded plants, plants
with significant industrial loads, and plants where nnusually
good or poor performance was due to special permit limits, %o
process addifions beyond normal secondary, or to elearly-
identified, unacceptable flows in design or operation, Data
gathering efforts focused on states with the most data readily
available for a representative selection of plants. The
final data base included up to two Years worth of records for
a total of 324 plants in eight process categories. In addi-
tion, parallel QD5 /CBODg data were complled for a total

of 48 plants natiohwide.

Daily performance data were found to be far from randem,
displaying strong short lag (1-day, 2-day, ete.) autocorrelation
plus distinet month-to-month variation in many cases. As a
result, monthly and weekly averages proved far more variable
than would be expected if the daily values were random.

For most plants, correlation analysis showed only weak,
incongistent relations between effluent quality and other
Farameters such as loading, flow, temperature, and plant size,

No single parametric‘diatribution, noermal, log normal, or
empiriceal conaistently f£its the daily data for most plants,

In view of this and the disturbing effects of llon«randomness

on relation between the distributions of daily values and
weekly or monthly averages, primary attention was directed to
analysis of actual performance over the 7 and 30-day averaging
pericds to which existing numeriecal Secondary limits are refer-
enced, Furthermore, theoretical arguments for use of geometric
rather that arithmetice averaging were rejected.

Because the existing limits for 7-day averages are generally
much less of a restriction than the limit for 30-day averages,
the double effort of calculating and reporting values for

both periecds is difficult to Justify. Hence, the analysis
aimed only at suggesting appropriate 30=day limits.

Because much existing infiltration/inflow (I/I) has not proved
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1.

2.

economically correctable, the majority of plants in all
categories will continue to receive influent concentrations
below 20C mg/l., As a result, a significant portion of the
well performing plants in each category are out of compliance
solely on the basis of the 85 percent removal requirement,
Since these plants already must Pay a capital cost penrnalty to
gecommodate the I/I flow, they should not be Further penalized
by requiring treatment to bettepr than 30 mg/1 BOD/TSS Just

to meet 85 percent removal,

For each category, compliance tables were generated showing

the percentage of plants for which the monthly average effluent
BOD and TSS fell in or below various concentration ranges,

Wwith various reliability values (i.e., fregquency or percentage
of time),

The compliance tables are based on > mg/l ranges, identified
by their midpeintas., This recognizes an inherent error in BOD
and T3S measurements of 2.5 mg/l. For consistency with this
analysis, plants should be permitted a leeway of 2.5 mg/l in
meeting numerical limits; i.e., no response on proposed
corrective action would be required of a plant unless it
exceeded its numerical limics by more than 2.5 mg/l at more
than 5 percent frequency (95 percent reliability),

A target reliability of 95 percent is recommended for technology-
based secondary standards. This level was chosen to minimize

the departure from the present gever-to-exceed basis while
avolding statistical uncertainties in interpreting data at

more extreme frequencies.

Compliance data, at 95 percent reliability, was plotted to
identify "knee-of-the-ourven locations, i.e., points where
the slope of concentration va. Percent of plants breaks
sharply. Above the knee, a given relaxation of the limits
brings proporticnately fewer plants into compliance; below
the knee, tightening the limit buts proporticnately more
plants out of compliance. Table 5.3.4 summarizes the knee
locaticn for the BOD and TSS relaticons in each category and
shows the percentage of plants at or below the 30 mg/l range
(monthiy average), all at 95 percent reliability.

Moving averages were used in the compliance tables and plots
degeribed above, Comparison of compliance results bassd on
30-day calendar and mOvVing averages showed no significant
¢ifference. Hence, judgments as to Numerical limits based on
meving averages can be applied without serious error even if
compliance continues tc be checked on a calendar average
basis,

Performance of pre- and post-PL 92-500 conventional activated
plants was not sufficiently different to Justify develeoping
separate effluent limits., This observation applies to all

othier categories except pock trickling filters and stabilization
ponds, for which the data base consists mainly of pre-PL 92-500
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16.

17.

‘[8-

plants,

Analysis of seasonal and climatic differences shows that
performance of trickling filter plants--both rock and plastie
media--is adversely affected by temperature. For these two
categories, a warm weather base limit is suggested, with
additional allowances as follows: '

! t

H f“
Monthly Average

Air Temperature Allowance--mg/1
BOD IS3

4gep 10 5
4Q-55°F 5 2.5

The TSS allowance is nesded only for rock media filters.

The study indicates no present basis for changing the present
30 mg/1l BOD limit for any of the activated sludge variations
(eonventional, contact stabilization, extended aeration, and
oxidation diteh). At least two=thirds of the plants in each
category are presently meeting this limit. Fop most of those
that do not, the problem appears to be correctable without

ma jor reconstruction.

For the trickling filter categorles, appropriate base BOD
limits appear to be 40 mg/l for rock media and 30 mg/l for
plastic, At least three~quarters of the normally-loaded
plants in the study mee® these limits.

Keeping the 30mg/l BOD limit also appears appropriate for the
rotating biological contactor category. Only 59 percent of
the plants in the sample met this limit, but we expect most
of the remainder can be brought into compliance by a simple
flow path modification to feed ynits in parallel rather than
Series.

In the stabilization pond category, relaxation of BOD limits to
at least 45 mg/l appears appropriate. At this level over 90
percent of the Michigan ponds (seasonal discharge) are in :
compliance., Only 47 percent of ponds in other states
(continuous discharge) meet this Jlevel, A poliey decision is
needed whether to require seasonal discharge or other upgrading
measures or Lo relax the BOD limits further than 45 mg/l.

Except for stabilization ponds and pre~PL 92-500 rock trickling
filters, there iz no present basis for setting TSS limita above
30 mg/l on a category-wide basis. To be consistent with other

cateégories, an appropriate warm weather base limit for TSS

from rock media trickling filters would be 45 mg/l, There

is already a special basis for determining T3S limits for stah-

A-3



-

19.

20.

ilization ponds. Applying this to ponds in this study indicates
2 T35 limit between 71 and 115 mg/l, This is based on ponds
(largely from Michigan) which met the 30 mg/l BCD limit, Furth-
er analysis is needed to establish a 738 limit consistent with
the suggested BOD limit of 45 mg/l for seasonal discharge ponds.
In all remaining Categories, particularly conventicnal aetivated
sludge and oxidation ditch, TSS performance for a number of
Plants was worse than BOD performqnce. Where detailed
investigation shows that such plants reguire costly improvements
Lo correct liquid/solids separation problems, wmore relaxed

T53 limits--say 40 mg/l--should be considered on an individual
plant basis.

The results of Composite Conanection Programs (CCPs) carried

out to bring plants into compliance should be 8tatistically
analyzed--as soon as a significant number have bheen completed--
Lo deterwine any conditions under which unreasonably costly
remedial measures are being required., This may indicate
further basis for modifying effluent limits.

Analysis for the conventional activated sludge category showed
that half of the plants meeting monthly BOD limits of 30 mg/1
with 95 percent reliability did not exceed 60 mg/1 on a

daily basis, and over 85 percent did not exceed 100 mg/l. 1In
applying new secondary numerical limits and reliability
requirements, permitting agencies should review the watep
quality modeling that showed a given plant to need any
Secondary treatment. Such review should take into aceount

the estimated likelihood of exceeding 30 mg/l oy various
margins, If it is not apparent from the review that there is
little chance of significant water quality impacts, more
detailed water quality analysis should be undertaken. This
would aim to establish maximums Ffor the occasional exceedances
of the secondary limits.

A-}



APPENDIY B

REVIEW OF CONCLUSIONS AND RECOMMENDATIONS~-HAZEN AND SAWYER REPORT

The EEC has

reviewed the conclusions and recommendations

sections (Chapter 6) of the draft Hazen and Sawyer report, and
comments on this section follow:

1.

2.

Conclusions #1-6 are background state-
ments and reguire no comment.

The EEC agrees with conclusion #7 that

the 85 percent removal requirement

should be eliminated and that technology-
hased mass loading (flow x concentration),
as well as concentration limitations,
should be included in the futupre.

Conclusion #8 is ambiguous and should

be rewritten, The compliance tables

are evidently based on 5 mg/l ranges,
which "recognizes an inherent error in
BOD and TSS measurements of 2.5 mg/l.n
This is confusing because the inference
here is that the acceuracy of theaze
particular analyses is within this
range. - These are two separate accuracies
of measurement and should be delineated,

Conelusion #9 states that a target reli-
ability of 95 percent is recommended

for technology-basad secondary standards.
There should be further substantiation

of this reliabllity, as in some of the
industrial guidelines, in whiech 98 and

99 percentile values are used. The EEC
does not have a recommendation for the
selected percentile, although this
difference should be noted by EPA.

Conclusions #10-12 are‘backgrdund state=-
ments and require no specific comment .

Conclusion #13 indicates that certain
allowances should be incorporated into
BOD and TS8 effluent concentrations at
various temperatures. These allowa
ances are made for both rock and plastie
media, for triekling filters only, in
terus of BOD, whereas the TSS allowance
applies only for rock media filters.

The EEC believes that there is insuffi-
cient data in the report to Justify
these specific allowances, and questions
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the allowances being made only for the
trickling filter process, Moreover, it
should be noted that these allowances are
in terms of BOD, and no reference i3 made
to CBOD, as previously discussed. As

the exerted NOD would be less in the
winter, and assuming CBOD is substituted
a3 proposed, this would tend to minimize
the necessity for an allowance even in
trickling filter plants. This potential
contradiction in philosophies should

be noted by EPA.

Conclusion #15 delineates BOD allowances
for summer and winter related specific-
ally to media., This likely will force
the selection of media based on perait
criteria and may set a bad precedent,
The EEC questions the necessity of
separating plastic and rock media for
exclusions to permits.

Conclusion #16 states that only 59
percent of the rotating biological con-
taetor (RBC) plants met the ICmg/1
limit, but stated that "ywe Qan expect
most of the rest to bhe brought in
compliance by simple flow path modifi-
cation." This appears to be 2ubjective,
and to arbitrarily infer that the 47
percent of plants out of compliance

can easily be brought into compliance
may be both misleading and non-factual,
The EEC, therefore, suggests that the
contractor be questioned on the ease

of accomplishing total gompliance
within the RBC category.

The EEC agrees that BOD limits for
waste stabilization ponds should be

reevaluated, as well as the T3S ef fluent

limitations attributable to algae,

The EEC agrees, in concept, that the 2
mgd flow limitation should be removed
and that final BOD and TSS limitations
for ponds be established on a case-by-
case basis, as allowed in the 1977
amendment to PL $2-500.

The statement in Conclusion #18, "where
detailed investigation shows such

plants require costly improvements to
correct liquid solid separation problems,
more relaxed TS3 limits--say 40 mg/l--
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should be considered on an individual
plant basis,” should be deleted. This

iz a subjective comment and not substant-
iated by specifie data,

The EEC has no comment on Conclusions #19
and 20,

B-3







